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CLAIMS 

What is claimed is: 

1. A threaded fastener comprising: 
5 a head; 

a tip; and 

a threaded shank extending between the head and the tip, the threaded shank having 
a helical lead formed thereon, the \em including a plurality of bosses therealong, successive 
bosses being separated from one another by recessed bases, each boss extending radially 
1 0 beyond adjacent bases and prese/nting a respective profile including a lead-in profile in a 
direction towards the tip, a respective lead-out profile in a direction towards the head and a 
central section of substantially uniform radial dimension. 

5U\> 2. The fastener of claim 1, wherein the respectiv/ profiles of at least two bosses 
1 5 differ from one another. 

3. The fastener of claim 2, wherein the/fespective lead-in profiles of the at least 
two bosses differ from one another. 

20 4. The fastener of claim 2, wherein the respective lead-out profiles of the at 

least two bosses differ from one another. 

5. The fastener of claim 2, wherein the respective profiles differ from one 
another in length. 



6. The fastener of claim 1 , wherein at least two bases differ from one another. 

7. The // fastener of claim 6, wherein the at least two bases differ from one 
another in length. 
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8, The fastener of claim y, wherein for at least one of the bosses the lead-in 
profile differs from the lead-out profile. 



a head; / 

a tip; / 

a threaded shank extending herween the head and the tip; 

a first helical lead formed /m the shank and including a plurality of first bosses 
therealong, successive first bosses being separated from one another by first bases, each first 
boss extending radially beyond adjacent first bases and presenting a respective profile 
including a lead-in profile/n a direction towards the tip, a respective lead-out profile in a 
direction towards the h^ad; and 

a second helical lead including a plurality of second bosses therealong, successive 
second bosses being separated from one another by second bases, each second boss 
extending radiaUy beyond adjacent second bases and presenting a respective profile 
including a lead-in profile in a direction towards the tip, a respective lead-out profile in a 
direction Jiowards the head. 

^ c»S-10. The fastener of claim 9, whereir/profiles of at least two bosses of the first 



lead differ from one another and profiles of a/least two bosses of the second lead differ 
from one another. / 

1 1 . The fastener of claim 10, wherein the respective lead-in profiles of the at 
least two bosses of the first and second lead differ from one another. 

12. The fastener of claim 10, wherein the respective lead-out profiles of the at 
least two bosses of the first aria second lead differ from one another. 



£a\> 9. A threaded fastener comprisii 
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13. The fastener of claim 10, wherein lead-in profiles of the first lead and lead- 
out profiles of the second lead are disposed at corresponding locations along the shank 
between the tip and the head, 

14. The fastener of claim 13, wherein lead-out profiles of the first lead and lead- 
in profiles of the second lead are disposed at Corresponding locations along the shank 
between the tip and the head. 

15. The fastener of claim 10, wherein the first bosses and the second bases are 
disposed at corresponding locations/along the shank between the tip and the head. 

1 6. The fastener of claim 1 5, wherein the second bosses and the first bases are 
disposed at corresponding locations along the shank between the tip and the head. 

1 7. The fastener of claim 1 0, whferein the profiles of the first and second leads 
are configured to provide a substantially ooratant insertion torque. 

$.*\> 1'6\ A double-lead threaded fastener comprising: 
>A> 'a tip; 
1 a head; 

a shank extending between the tin/and the head; 

a first helical lead disposed about the shank and including first bosses separated by 
first bases, the first bosses extendinaradially beyond the first bases; and 

a second helical lead disposed about the shank and including second bosses 
separated by second bases, the/econd bases extending radially beyond the second bases; 

wherein the first bosses and the second bases are disposed along the shank at 
generally corresponding locations, and the second bosses and the first bases are disposed 
along the shank at generally corresponding locations. 
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1/7, The fastener of claim 16, wherein each of me first and second bosses 
includes a respective lead-in profile and lead-out profM and wherein the lead-in profiles of 
the first bosses and the lead-out profiles of the second bosses are disposed at generally 
corresponding locations along the shank, and the lead-out profiles of the first bosses and the 
lead-in profiles of the second bosses are disposed at generally corresponding locations along 
the shank. 



The fastener of claim 17, wherein the lead-in profiles of at least two of the 
bosses of the first and the second leaas are different from one another. 

1(9. The fastener of claim 1 7, wherein lead-out profiles of at least two of the 
bosses of the first and second leads are different from one another. 



The fasteneryof claim 16, wherein the first and second bosses and the first 
and second bases are disrWs^d along the shank to provide a substantially constant insertion 
torque. / 

f*V> ?T- The fastener of claim 1 7, wherein the lead-in profiles of the bosses of the 
first and second leads are inclined less than the }ead-out profiles for the same bosses. 

/ 22. The fastener of claim 16, Wherein the first lead is identical to the second 



lead. 



jfe". A double-lead threaded fastener comprising: 
a tip; 
a head; 

a shank extending between the tip and the head; 
a first helical lead disposed about the shank and including first bosses separated by 
first bases, the first^osses extending radially beyond the first bases; and 
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a second helical lead identical to the first helical lead, trior second helical lead being 
disposed about the shank and including second bosses separa^red by second bases, the 
second bases extending radially beyond the second basest 

wherein the respective first and second bosses are displaced from one another by 
180 degrees at generally corresponding locations alfzmg the shank. 

^24^ The fastener of claim 23, wher^n each of the first and second bosses 
includes a respective lead-in profile and leap-out profile, and wherein the lead-in profiles of 
the first bosses and the lead-out profiles the second bosses are disposed at generally 
corresponding locations along the shaifc, and the lead-out profiles of the first bosses and the 
lead-in profiles of the second bossesr are disposed at generally corresponding locations along 
the shank. 

^ . The fastener </f claim 24, wherein the lead-in profiles of at least two of the 
bosses of the first and the Second leads are different from one another. 

* ^6. The fastener of claim 24, wherein lead-out profiles of at least two of the 
bosses of the first anp second leads are different from one another. 

t^T. The fastener^" claim 23, wherein the first and second bosses and the first 
and second bases are disposed along the shank to provide a substantially constant insertion 
torque. / ^ 

if^> ^ fastener °f claim 24 ' wherejn the lead-in profiles of the bosses of the 

first and second leads are inclined less than tlje lead-out profiles for the same bosses. 

%. The fastener of claim 23, wherein profiles of bosses of the first and the 
second leads vary along the shank from the tip to the head. 
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%>. A double-lead threaded fastener comprising: 
a tip; 
a head; 

a shank extending between the tip and the hdad; 

a first helical lead disposed about the shank and including first bosses separated by 
first bases, the first bosses extending radially beyond the first bases and less than a 360 
degrees around the shank; and 

a second helical lead identical to th^ first helical lead, the second helical lead being 
disposed about the shank and including second bosses separated by second bases, the 
second bases extending radially beyon/ the second bases and less than 360 degrees around 
the shank; 

wherein the respective first/and second bosses are displaced from one another by 
180 degrees at generally corresponding locations along the shank. 



The fastener of claim 30, wherein each of the first and second bosses 
includes a respective lead-m profile and lead-out profile, and wherein the lead-in profiles of 
the first bosses and the lead-out profiles of the second bosses are disposed at generally 
corresponding locations along the shank, and the lead-out profiles of the first bosses and the 
lead-in profiles of th/second bosses are disposed at generally corresponding locations along 
the shank. 

le fastener of claim 31, wherein the lead-in profiles of at least two of the 
bosses of the /first and the second leads are different from one another. 

The fastener of claim 31, wherein lead-out profiles of at least two of the 
bosses di the first and second leads are different from one another. 
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^tf The fastener of clain/30, wherein the first and second bosses and the first 
and second bases are disposed me snan ^ t0 provide a substantially constant insertion 
torque. / 

j5. The fastener of claim 3 1 , wherein the/lead-in profiles of the bosses of the 
first and second leads are inclined less than the lead-out profiles for the same bosses. 



The fastener of claim 30, wherein profiles of bosses of the first and the 
second leads vary along the shank from the tip to the head. 

% / 

J7. The fastener of claim 30, wherein each of the first and second bosses 
extends less than 180 degrees abound the shank. 

Jk The fastener of claim 37, wherein each of the first and second bosses 
extends less than 90 de^ees around the shank. 



A method for making a threaded fastener, the method comprising: 
forming a roll threading die, the die including recesses for forming first and second 

leads on a fastener blank, each lead including a plurality of bosses separated by bases, the 

bosses extending radially beyond the4)ases; and 

roll threading the first and/econd leads on a fastener blank. 



The method opclaim 39, wherein the die is formed to roll identical first and 

second leads. 

44 . The method of claim 40, wherein the die is formed to roll bosses of the first 
lead at locations alonsrthe blank corresponding to locations of bases of the second lead, and 
bosses of the second/ead at locations along the blank corresponding to locations of bases of 
the first lead. 
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42: The method of claim 41 , wherein each of the bosses includes a lead-in 
profile and a lead-out profile, and wherein the die is fcfrmed such that lead-in profiles of 
bosses of the first lead are formed along the blank at locations corresponding to lead-out 
profiles of the second lead, and lead-in profiles of the second lead are formed along the 
blank at locations corresponding to lead-out profiles of the first lead. 

4^. The method of claim 39, comprising the further step of forming a die- 
making tool, and wherein the die is formed by electric discharge machining utilizing the 
die-making tool. 

4^. The method of claim 43, wherein the die-making tool is formed by milling. 

^4^ The method of gdairn 43, wherein the die-making tool is made of graphite. 

A method fo/ making a threaded fastener, the method comprising steps of: 
forming a roll threading die, the die including recesses for forming identical first 
and second leads on a fastener blank, each lead including a plurality of bosses separated by 
bases, the bosses extending radially beyond the bases; and 

roll threading me first and second leads on a fastener blank to form the first and 
second leads at locations 180 degrees displaced from one another. 

4^. The method of claim 46, wherein the roll threading die is formed by electric 
discharge machi/iing. 

4^. / The method of claim 46, wherein die is configured such that lead-in profiles 
of bosses of the first lead are disposed at locations along the resulting fastener 
corresponding to locations of lead-out profiles of bosses of the second lead. 
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49. The method of claim 46, wherein the die is configured such that the first and 

1 A 

second leads are identical to one anofher. 

jufc ^fyfy- ^ threaded fastener comprising- 
a head; 
a tip; and 

a threaded shank extending between the head and the tip, wherein a ratio of pullout 
torque to insertion torque is greater thdn 0.8. 



10 ft. The threaded fastener of claim 50, wherein the ratio is greater than 0.9. 

V\ 

5^. The threaded listener of claim 5 1 , wherein the ratio is greater than 1 .0 



5|S . The threaded fastener of claim 52, wherein the ratio is greater than 1.1. 

5^. The threaded fastener of claim 50, wherein the fastener comprises first and 
second leads about i shank, each lead having a series of bosses, lead-in profiles and lead-out 
profiles of the bosses differing from one another to provide the ratio. 

Of 

20 5^. / The threaded fastener of claim 54, wherein the first and second leads are 

identical to>one another. 



The threaded fastener of claim 54, wherein crests of the lead-in profiles are 
inclined at approximately 15 degrees from the thread root, and crests of the lead-out profiles 
25 are^nclined at approximately 45 degrees from the thread root. 

\ i 

57[. A tool for forming a threaded fastener, the tool comprising a roll threading 

die having a series of grooves formed therein fo/forming first and second leads on a 

/ * 

fastener blank, the first and second leads each Having a series of bosses separated by bases. 
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^ J 

The tool of claim 57, wherein the first and second leads are identical to one 

another. 

The tool of claim 57, wherein the bosses of the first and second leads present 
lead-in profiles and lead-out /rofiles, and wherein the grooves are configured to form the 
first and second leads such/that lead-in profiles of bosses of the first lead are disposed at 
locations corresponding jo locations of lead-out profiles of bosses of the second lead along 
the blank. 

/ A 

M 

; tool of claim 59, wherein the lead-in profiles are different from the lead- 
out profiles. 
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